Baby pea (pisum sativum L.) shoots is a new ready to eat baby leaf vegetable sprouts in Egypt. The overall quality change of baby pea shoots is greatly affected by surrounding environmental conditions especially increased elevation of carbon dioxide concentration in the air. This work focus on the impacts of predicted climate changes conditions on the quality of baby pea shoots by using two carbon dioxide concentrations (600 and 800 ppm) compared with ambient air (control) in interaction with three microbial inoculants and their combinations, in semi-automated growth chambers using tray sprouting method. The obtained results showed the largest yield of pea sprouts per unit area in 800 ppm CO2 concentration with increasing about 20% more than ambient air (control) followed by 600 ppm with increasing about 9.4% than ambient air. Also, it revealed that using CO2 at 800 ppm increased pea sprout crude protein content 37.8%, lipid 46.9% and energy 19.5% per unit area when compared to ambient air. While pea sprout treated by 800 ppm CO2 and inoculated by combination of Az. chroococcum + B. megaterium + Ps. fluorescens recorded the highest significant shoot length in the second cut and highest significant chlorophyll in first and second being 13.25 cm, 57.3 and 58.9 μg Chl./cm (SPAD) and the highest significant protein, lipids, and ash content being 48.65, 4.95, 10.69% as well as the highest significant mineral values of P, Ca, Mg, Fe and Zn being 0.545, 3.535, 0.620% and 61.3 ppm respectively. Current study suggests that high CO2 concentration in the presence of Az. chroococcum + B. megaterium + Ps. fluorescens improve the yield and the quality of baby pea shoots.
INTRODUCTION
Today, research seems to be confirming that seed sprouts are the function food of the future, as was the food of the past. Therefore, the attention of experts dealing with the healthy nutrition turned more and more towards, the determination of the biological value of the nutritional sprouts ( Pea shoots were recently presented as a ready-to-eat baby-leaf vegetable and is recognized as a popular vegetable in some parts of Asia and Africa which also is gaining popularity in the air is 400 parts per million (ppm). However, doubling ambient CO2 level (i.e 700 to 800ppm) which is predicted to occurs due to climate changes could make a significant and visible difference in plant growth and yield because CO2 is utilized by plants for higher rates of photosynthesis during daytime ( However, C3 Photosynthetic pathways plants as peas are more responsive to higher CO2 concentration than plants having a C4 pathway. An increase in ambient CO2 to 800 ppm can increase the yield of C3 plants up to 40% to 100% (Poudel and Dunn2017).
The main consideration for biological management of plant growth is to utilize microbial inoculants that play a dynamic role in sustaining agriculture by improving their growth performance in a safer way (Mcdaniel et al 2014) . Plant response to microbial inoculants could be associated with more than one mechanism at which microorganisms were suggested to have more than one function in stimulating plant growth that results in more than one consequence (Cakmakci et al 2007) , therefore, they have great capabilities to increase plant growth and yield under different conditions. These increments could be attributed to different mechanisms such as increasing nutrients uptake through solubilization and degradation of complicated compounds, nitrogen fixation which has special effect on the physiological processes of plants These research focus on the impact of predicted climate change conditions (increased CO2 concentration) and different microbial inoculants on the growth and yield of baby pea shoot (green sprouts). The main objectives are to evaluate the effect of increased CO2 concentration on photosynthetic pigment (SPAD reading), chemical composition (proximate analysis), energy and mineral contents of pea shoot in the presence of different microbial inoculants.
MATERIALS AND METHODS
This study was carried out during winter seasons of 2015 and 2016 at Central Laboratory for Agricultural Climate (CLAC), Agriculture Research Center (ARC), Ministry of Agriculture and Land Reclamation, in Semi-automated control environmental chambers. The experiment was designed to study the effect of different microbial inoculants and two CO2 concentrations on pea sprout characters, yield and chemical composition in the two cutting. 
Microbial inoculants

Experimental design and treatments
The experiment was designed in two factorials in complete randomized design with three replicates for each treatment. Factor A was CO2 concentrations which were three carbon dioxide concentrations (ambient air, 600, and 800 ppm CO2). Factor B was the addition of microbial inoculants which were Azotobacter chroococcum, Bacillus megaterium and Pseudomonas fluorescens and different combinations between all of them.
The experiment was subjected to three groups of treatments. Each group were subjected to one of CO2 concentrations and eight sub-treatments from different combinations of microbial inoculants ( 
Addition of microbial inoculants
Bacillus megaterium 10 8 cfu/ml was added 10 days before the cultivation of seeds, while Azotobacter chroococcum and Ps. fluorescens 10 8 -10 9 cfu/ml were added during the experiment; the 1 st addition was after pea sprouts emergence and the 2 nd addition was after the 1 st cut.
Green sprouts (14 days old for 1 st cut and 12 days old for 2 nd cut) were harvested and dried in an oven at 60C° for 72hr. for measuring sprout characteristics and chemical analysis (proximate and minerals determinations).
Growth parameters
The following parameters were measured in both first and second cut: Shoot length (cm), shoot fresh and dry weight (g/m 2 ), chlorophyll content (μg Chl. /cm) using SPAD.
Chemical and biochemical parameters
Mineral contents (P%, K%, Ca% and Mg%, Fe ppm and Zn ppm), proximate analysis (moister, protein, lipids, carbohydrates, fiber and ash) were measured according to AOAC (2012). The energy value was calculated using the Atwater factor method [(9 x fat) + (4 x carbohydrate) + (4 x protein)] as described by (Nwabueze 2007).
The data were statistically analyzed using the CoStat package program (Version 6.303; CoHort Software, USA) by ANOVA analysis of variance using completely randomized design two ways with replication, and compare the means by Duncan's Multiple Range Test (Waller and Duncan 1969). All statistical determinations were made at p ≤ 0.05.
RESULTS AND DISCUSSION
Effect of CO2 concentrations, microbial inoculants, and their interactions on green pea shoots length, weight, and chlorophyll
Green pea shoots are simply pea sprout cuts at early stages of growth before stem branches initiation. Data presented in Table ( 1) show that generally, first cut recorded increase in shoot length, shoot fresh weight and shoot dry weight when compared to the second cut in all treatments. While the second cut recorded increase in the chlorophyll reading (μg Chl/cm tissue) when compared to the first cut in all treatments. Also, increasing the concentration of CO2 recorded significant increase in all parameters measured at which 800 ppm CO2 recorded the highest significant values when compared to 600 ppm and ambient air CO2 in all of shoot length, shoot fresh weight, shoot dry weight and chlorophyll in the first and second cut being 13.19, 12.15 Regarding the interaction between CO2 concentrations and microbial inoculants, no significant differences were recorded between the treatments in moisture and crude fiber in the sprout. While pea sprout treated by 800 ppm CO2 and inoculated by Az. chroococcum+ B. megaterium + Ps. fluorescens recorded the highest significant increase in protein, lipids, and ash as well as the highest significant decrease in carbohydrate being 48.65, 4.95, 10.69 and 21.77%, respectively. While the highest significant decrease in energy was recorded within sprout treated by 600ppm CO2 and inoculated by Az. chroococcum+ B. megaterium + Ps. fluorescens being 324.31 kcal/g. Table ( 3) generally show that cutting pea sprout shoot 14 days after seed sowing (1 st cut) recorded increase in all minerals values with medium CO2 concentration (600 ppm) followed by ambient air concentration while the lowest minerals values of P, K, Ca, Mg, Fe and Zn were recorded with higher CO2 concentration (800 ppm). These data indicated that increasing CO2 concentration to 800 ppm affected the translation of minerals from pea seed's cotyledons and roots to pea sprout shoots which recorded the lower contents.
Minerals content of pea sprout cuts as affected by CO2 concentrations, microbial inoculants, and their interactions
Data in
Regarding microbial inoculants, Table ( The combined interaction between CO2 concentration and microbial inoculants reveal that no significant difference in the K% and Fe ppm in pea sprout.
The highest significant mineral values of P, Ca, Mg, Fe and Zn were recorded with pea sprout treated by 600 ppm CO2 and inoculated by combination of Az. chroococcum + B. megaterium + Ps. fluorescens being 0.545, 3.535, 0.620% and 61.3 ppm, respectively. Followed by those inoculated by Az. chroococcum + Ps. fluorescens in the same concentration being 0.460, 3.390, 0.588% and 57.3 ppm respectively. While the lowest P, Ca, Mg and Zn values were recorded inpea sprouts treated by 800 ppm CO2 either un-inoculated by microbial inoculants (control) or inoculated by B. megaterium. Carbone dioxide (CO2) level increased in the atmosphere from 270 ppm two hundred years ago to 370 -400 ppm today due to fossil fuel use and deforestation, and it is expected to double its concentrations in the coming centuries. Most researchers focus on the growth performance of plants as affected by elevated CO2 due to their ability to acquire CO2 through photosynthesis. Therefore, different researchers reported that elevating CO2 directly improve photosynthetic processes in plants especially those with the C3 photosynthetic pathway suggesting a wide range of physiological, biochemical and morphological responses ( (2007) reported that inoculation of plants with N2 fixing bacteria significantly increased the uptake of N, Fe, Mn, and Zn by barley seedlings when compared to the uninoculated plants (control). Also, plant responses to N2 fixing bacteria could be associated with other mechanisms, rather than direct N2 fixation such as production of hormones which has been suggested as one of the mechanisms by which PGPR stimulate plant growth (Cakmakci et al  2007) .
